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Description 

BICYCLE TWIST-GRIP SHIFT CONTROL 
DEVICE WITH PARALLEL GEARING 

Background of Invention 

[0001] The present invention is directed to bicycles and, more 
particularly, to a bicycle twist-grip shift control device 
that uses parallel gearing to communicate rotational 
power from a twist-grip to a transmission control ele- 
ment. 

[0002] Twist-grip shift control devices have been used with bicy- 
cles to pull and release transmission control elements in 
response to rotation of a twist-grip operating member 
that rotates coaxially with a handlebar axis. An example 
of such a device is shown in U. S. Patent No. 5,315,891. 
The device disclosed in that patent includes a twist-grip 
operating member that rotates coaxially around a handle- 
bar axis, a drive gear that rotates coaxially with the oper- 
ating member, a driven gear that meshes with the drive 
gear and rotates around an axis that is parallel to the 



handlebar axis, and a cable reel that rotates coaxially with 
the driven gear for winding and unwinding a transmission 
control cable. The operating member rotates in clockwise 
and counterclockwise directions from a home position to 
correspondingly rotate the cable reel. A retainer mecha- 
nism maintains the cable reel in the selected position so 
that the operating member may return to the home posi- 
tion after each operation. 
Summary of Invention 

[0003] The present invention is directed to various features of a 
bicycle twist-grip shift control device. In one embodiment, 
a bicycle twist-grip shift control device comprises a base 
member for attachment to the bicycle; a twist-grip oper- 
ating member rotatably supported relative to the base 
member for rotating in first and second directions around 
an operating member axis; a transmission control mem- 
ber rotatably mounted relative to the base member for 
controlling the pulling and releasing of a transmission 
control element in response to rotation of the operating 
member, and an intermediate member that moves in a di- 
rection of an intermediate member axis in response to ro- 
tation of the operating member. The transmission control 
member rotates around a transmission control member 



axis that is substantially parallel to the operating member 
axis, and the intermediate member includes an intermedi- 
ate member detent for maintaining a rotational position of 
the operating member and the transmission control mem- 
ber. Additional inventive features will become apparent 
from the description below, and such features alone or in 
combination with the above features may form the basis 
of further inventions as recited in the claims and their 

equivalents. 
Brief Description of Drawings 

[0004] pig. 1 is an oblique view of a particular embodiment of a 
twist-grip shift control device showing relevant operating 
components; 

[0005] pig. 2 is a cross-sectional view of the twist-grip shift con- 
trol device; 

[0006] Fig. 3 is an exploded view of the twist-grip shift control 
device; 

[0007] Figs. 4(A)-4(C) show the operation of the twist-grip shift 
control device when pulling a transmission control ele- 
ment; 

[0008] Figs. 5(A)-5(C) show the operation of the twist-grip shift 
control device when releasing the transmission control el- 
ement; 



[0009] pig. 6 is an oblique view of another embodiment of a 

twist-grip shift control device showing relevant operating 
components; and 

[0010] pig. 7 is a cross sectional view of the bias spring, interme- 
diate member and transmission control member of the 

twist-grip shift control device shown in Fig. 6. 
Detailed Description 

[0011] Figs. 1-3 are oblique , cross sectional and exploded 

views, respectively, of a particular embodiment of a twist- 
grip shift control device 10 showing relevant operating 
components. In this embodiment, twist-grip shift control 
device 10 comprises a base member 14 adapted to mount 
twist-grip shift control device 10 to a portion of a bicycle 
such as a handlebar H having a handlebar axis HA; a 
twist-grip operating member 18 rotatably supported rela- 
tive to the base member 14 for rotating in first and sec- 
ond directions around an operating member axis OA; a 
transmission control member 22 mounted for rotating 
relative to the base member 14 around a transmission 
control member axis TA in response to rotation of the op- 
erating member 18; an intermediate member 34 mounted 
for moving in a direction of an intermediate member axis 
IA; a bias spring 36 disposed between intermediate mem- 



ber 34 and base member 14; and a ring-shaped operating 
member detent unit 38 disposed between operating 
member 18 and intermediate member 34. Transmission 
control member 22 controls the pulling and releasing of a 
transmission control element such as a transmission con- 
trol wire 26 that slides within an outer casing 30. Trans- 
mission control wire 26 may be connected to a suitable 
transmission such as an internal hub transmission, a de- 
railleur, or some other transmission. In this embodiment, 
both the operating member axis OA and the intermediate 
member axis IA is coaxial with the handlebar axis HA, and 
the transmission control member axis TA is parallel to and 
spaced apart from the operating member axis OA, the in- 
termediate member axis IA and the handlebar axis HA. Of 
course, the foregoing features may be altered in other 
embodiments. One or more covers (not shown) may be 
used to partially or completely cover the various compo- 
nents for aesthetic purposes. 
[0012] a s shown more clearly in Fig. 3, base member 14 includes 
a base member mounting portion 42, an operating/in- 
termediate member mounting portion 46, and a transmis- 
sion control member mounting portion 50. Base member 
14 may be fixed to handlebar H by clamping handlebar H 



between base member mounting portion 42 and a mount- 
ing saddle 54 using screws 58 in a known manner. Oper- 
ating/intermediate member mounting portion 46 has a 
generally cylindrical tubular shape, and it extends from a 
side wall 62 of base member mounting portion 42. Oper- 
ating/intermediate member mounting portion 46 includes 
an intermediate member mounting portion 66 and an op- 
erating member mounting portion 70. 

[0013] | n this embodiment, intermediate member 34 comprises a 
ring-shaped intermediate member body 74, a pair of 
guide projections 78 that extend radially inwardly from an 
inner peripheral surface 76 of intermediate member body 
74, and an intermediate member detent unit 82 compris- 
ing a plurality of trapezoid-shaped detent teeth 83 that 
extend circumferentially around an axially outer side 84 of 
intermediate member body 74. 

[0014] intermediate member 34 is mounted to intermediate 
member mounting portion 66 by initially placing bias 
spring 36 around intermediate member mounting portion 
66, sliding guide projections 78 axially inwardly against 
the biasing force of bias spring 36 into a pair of diametri- 
cally opposed entry channels 86 formed on intermediate 
member mounting portion 66, rotating intermediate 



member 34 counterclockwise so that guide projections 78 
slide circumferentially along a corresponding pair of dia- 
metrically opposed transition channels 90 (only one such 
transition channel is shown in Fig. 3), and then allowing 
the guide projections 78 to slide axially outwardly along a 
corresponding pair of diametrically opposed locking 
channels 94 (only one such locking channel is shown in 
Fig. 3) in accordance with the biasing force of bias spring 
36. In this position, guide projections 78 are prevented 
from moving axially outwardly by a corresponding pair of 
diametrically opposed axial locking abutments 98 (only 
one such axial locking abutment is shown in Fig. 3) and 
are substantially rotationally locked in place by corre- 
sponding diametrically opposed pairs of rotation locking 
abutments 102A, 102B (only one such pair of rotational 
locking abutments is shown in Fig. 3), wherein rotation 
locking abutments 102A, 102B face each other in the cir- 
cumferential direction. This configuration allows interme- 
diate member 34 to slide a limited distance axially within 
locking channels 94 in the direction of the handlebar axis 
HA and operating member axis OA while being substan- 
tially nonrotatable relative to base member 14. 
[0015] | n this embodiment, operating member 18 comprises a 



generally tubular handgrip portion 106 and an integrally 
mounted transmission control member drive portion 110, 
wherein handgrip portion 106 is mounted around operat- 
ing member mounting portion 70 for rotation coaxially 
around handlebar axis HA and operating member axis OA. 
Bearing supports 111 are formed on operating member 
mounting portion 70 for providing additional bearing 
support to operating member 18. Retaining tabs 112 axi- 
ally retain operating member 18 on operating member 
mounting portion 70 as shown in Fig. 1. Transmission 
control member drive portion 110 has the shape of a cir- 
cular gear with a plurality of circumferentially disposed 
gear teeth 114. A plurality of (e.g., three) detent unit cou- 
pling structures in the form of coupling openings 118 are 
circumferentially disposed evenly around a side wall 122 
of transmission control member drive portion 110 for en- 
gaging a corresponding plurality of operating member 
coupling structures in the form of coupling projections 
126 that project from an axially outer side wall 130 of op- 
erating member detent unit 38 in the direction of operat- 
ing member axis OA. Thus, operating member 14 rotates 
integrally with operating member detent unit 38. 
[0016] Operating member detent unit 38 further includes a plu- 



rality of (e.g., three) evenly spaced triangular-shaped de- 
tent projections 134 that project from an axially inner side 
wall 138 of operating member detent unit 38 in the direc- 
tion of operating member axis OA for engaging trape- 
zoid-shaped spaces 140 between faces 83A and 83B (Fig. 
4(A)) of adjacent pairs of detent teeth 83. Each detent 
projection 134 faces away from a corresponding coupling 
projection 126. 

[0017] As shown in Fig. 4(A), the face 83A of each detent tooth 
83 in this embodiment is steeper than its opposite face 
83B, and the face 134A of each detent projection 134 is 
steeper than its opposite face 134B. That is because the 
bicycle transmission typically includes a return biasing 
mechanism that biases the control wire 26 in a direction 
to unwind control wire 26 from transmission control 
member 22. The return biasing mechanism thus causes 
operating member 18 and operating member detent unit 
38 to be biased downwardly relative to intermediate 
member 34 in the view shown in Fig. 4(A). The steeper 
angles of faces 83A and 134A help to resist the force of 
the return biasing mechanism to maintain the position of 
operating member 18 and operating member detent unit 
38 relative to intermediate member 34 and base member 



14. The shallower faces 83B and 134B also facilitate the 
rotation of operating member 18 to wind the control wire 
26 around transmission control member 22 in a manner 
described below. 

[0018] | n this embodiment, the circumferential width of each 
space 140 between the faces 83A and 83B of the corre- 
sponding pairs of detent teeth 83 is greater than the cir- 
cumferential width of each detent projection 134 between 
its corresponding faces 134A and 134B. As a result, a 
compensating space 141 is formed between the face 134B 
of each detent projection 134 and the face 83B of its fac- 
ing detent tooth 83. Compensating space 141 compen- 
sates for cumulative slack in the control wire 26 and the 
bicycle transmission, which also may accommodate over- 
shifting the bicycle transmission in a manner and for pur- 
poses that is well known in the art. 

[0019] Transmission control member mounting portion 50 in- 
cludes a pivot post 142 with a rotation stopper 146; a 
wire guide ramp 150; a wire guide channel 154; and an 
outer casing terminating opening 158 for terminating 
outer casing 30. Transmission control member 22 is ro- 
tatably mounted around pivot post 142 and is retained to 
pivot post 142 by a screw 162, a washer 166 and a nut 



170, wherein screw 162 extends through an opening 164 
that passes through pivot post 142 and the body of trans- 
mission control member mounting portion 50. 
[0020] Transmission control member 22 includes a wire winding 
drum 174 and a transmission control member driven por- 
tion 178. Wire winding drum 174 includes a wire winding 
groove 182 for winding transmission control wire 26, a 
wire terminating opening 186 for receiving a wire end 
bead 188 (Fig. 1) that is conventionally formed on the end 
of transmission control wire 26, and a rotation stopper 
190 that engages rotation stopper 146 on pivot post 142 
to limit the range of motion of transmission control mem- 
ber 22 relative to base member 14. Transmission control 
member driven portion 178 has the shape of a circular 
gear with a plurality of circumferentially disposed gear 
teeth 192. 

[0021] pigs. 4(A)-4(C) show the operation of twist-grip shift con- 
trol device 10 when pulling transmission control wire 26. 
In the idle position shown in Fig. 4(A), operating member 
18 and operating member detent unit 38 are biased 
downward relative to intermediate member 34 by the re- 
turn biasing mechanism in the transmission. The face 
134A of each detent projection 134 thus rests against the 



face 83A of a corresponding detent tooth 83, and operat- 
ing member 18 and operating member detent unit 38 are 
held stationary relative to base member 14. The rider then 
rotates operating member 14 counterclockwise in Fig. 1 
against the force of the biasing mechanism in the bicycle 
transmission. Detent projection 134 initially moves across 
compensating space 141 to compensate for the cumula- 
tive lost motion in control wire 26 and the bicycle trans- 
mission as mentioned above, and control wire 26 winds 
onto the wire winding groove 182 in wire winding drum 
174 of transmission control member 22. Then, the face 
134B of each detent projection 134 abuts against the face 
83B of a corresponding detent tooth 83. Since intermedi- 
ate member 34 is nonrotatably coupled to intermediate 
member mounting portion 66 of base member 14 but is 
capable of moving axially within locking channels 94, the 
face 134B of each detent projection 134 slides against the 
face 83B of its corresponding detent tooth 83 and causes 
the intermediate member 34 to move axially to the left as 
shown in Fig. 4(B) against the force of bias spring 36. The 
shallower inclines of faces 83B and 134B help reduce the 
resistance to such motion created by bias spring 36 and 
the return biasing mechanism in the bicycle transmission. 



After the tip of each detent projection 134 passes the tip 
of its corresponding detent tooth 83, intermediate mem- 
ber 34 moves to the right, each detent projection 134 en- 
ters the space 140 between the next adjacent pair of de- 
tent teeth 83, and operating member 18 and operating 
member detent unit 38 are held stationary relative to base 
member 14 by the contact between the face 134A of each 
detent projection and the face 83A of a corresponding de- 
tent tooth 83 as shown in Fig. 4(C). In this embodiment, 
the distance between successive spaces 140 is set such 
the foregoing operation pulls control wire 26 sufficiently 
to cause the bicycle transmission to shift by one gear 
(typically to a lower gear ratio). 
[0022] pigs. 5(A)-5(C) show the operation of twist-grip shift con- 
trol device 10 when releasing transmission control wire 
26. In the idle position shown in Fig. 5(A), the face 134A 
of each detent projection 134 again rests against the face 
83A of a corresponding detent tooth 83, and operating 
member 18 and operating member detent unit 38 are held 
stationary relative to base member 14. The rider then ro- 
tates operating member 14 clockwise in Fig. 1. This time, 
the face 134A of each detent projection 134 slides against 
the face 83A of its corresponding detent tooth 83 and 



causes the intermediate member 34 to move axially to the 
left as shown in Fig. 5(B) against the force of bias spring 
36. After the tip of each detent projection 134 passes the 
tip of its corresponding detent tooth 83, intermediate 
member 34 moves to the right, each detent projection 
134 enters the space 140 between the next adjacent pair 
of detent teeth 83, and operating member 18 and operat- 
ing member detent unit 38 are held stationary relative to 
base member 14 by the contact between the face 134A of 
each detent projection and the face 83A of a correspond- 
ing detent tooth 83. In this case, control wire 26 is re- 
leased a sufficient amount to cause the bicycle transmis- 
sion to shift by one gear in the other direction (typically to 
a higher gear ratio). 
[0023] while the above is a description of various embodiments 
of inventive features, further modifications may be em- 
ployed without departing from the spirit and scope of the 
present invention. For example, Fig. 6 is an oblique view 
of another embodiment of a twist-grip shift control device 
10" showing relevant operating components. This embod- 
iment is very similar to the embodiment shown in Figs. 
1-3 except for the placement of the intermediate mem- 
ber. Accordingly, the components that are the same as the 



components in the embodiment shown in Figs. 1-3 are 
numbered the same, and only the differences will be de- 
scribed here. 

[0024] | n this embodiment, intermediate member 34, bias spring 
36 and operating member detent unit 38 from the first 
embodiment are omitted. Instead, as shown in Fig. 7, 
pivot post 142 includes an intermediate member mount- 
ing portion 200 and a transmission control member 
mounting portion 204. A bias spring 208 and an interme- 
diate member 212 are mounted around intermediate 
member mounting portion 200. Intermediate member 212 
includes guide projections (not shown) that extend from 
its inner peripheral surface in the same manner as inter- 
mediate member 34 in the first embodiment, and such 
guide projections cooperate with an entry channel, a tran- 
sition channel and a locking channel (none shown) formed 
in intermediate member mounting portion 200 in the 
same manner described for the first embodiment. Inter- 
mediate member 212 includes detent teeth 216 (forming 
an intermediate member detent unit) that engage detent 
projections 220 (forming a transmission control member 
detent unit) in the same manner as detent teeth 83 and 
detent projections 134 in the first embodiment. In this 



embodiment, detent projections 220 are formed integrally 
with wire winding drum 174 of takeup control member 
22. Bias spring 208 and intermediate member 212 coop- 
erate with transmission control member 22 in the same 
manner as bias spring 34, intermediate member 36 and 
operating member detent unit 38 in the first embodiment. 
[0025] The size, shape, location or orientation of the various 
components may be changed as desired. Components 
that are shown directly connected or contacting each 
other may have intermediate structures disposed between 
them. The functions of one element may be performed by 
two, and vice versa. The structures and functions of one 
embodiment may be adopted in another embodiment. It is 
not necessary for all advantages to be present in a partic- 
ular embodiment at the same time. Every feature which is 
unique from the prior art, alone or in combination with 
other features, also should be considered a separate de- 
scription of further inventions by the applicant, including 
the structural and/or functional concepts embodied by 
such feature(s). Thus, the scope of the invention should 
not be limited by the specific structures disclosed or the 
apparent initial focus or emphasis on a particular struc- 
ture or feature. 



